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Abstract
In order to ensure the stability of the Pontoon and reduce the damage of the Pontoon
connection caused by large swing, to ensure the later maintenance cost and the overall
effect. No follow-up process to provide a better working platform, the overall realization
of the floating bridge efficient, high-quality, safe and economic construction. Based on
the actual project of floating bridge in a certain area, the anchorage mode of floating
bridge is studied and analyzed by means of finite element simulation method and multischeme comparative analysis method. Finally, the paper summarizes the stability of
floating bridge by selecting the optimal anchorage mode, and provides the technical
thinking for the anchorage mode of similar floating bridge.
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1. Introduction
With the improvement of the building aesthetics and the increase of the result stability, people pay
more and more attention to the construction technology and many mechanical problems in the process
of construction and use of floating bridge[1]. At the same time, by studying a large number of
literature and engineering examples, it is not difficult to find that the anchorage mode of these
structures in construction of different types of pontoons is the primary problem to be solved in
construction design, however, there is no systematic summary[2], the knowledge points are scattered,
the research is relatively few, the analysis of specific problems mainly focuses on the formation of
results, the analysis of the lack of ideas, the connection between theory and practice is weak[3].
In this paper, different anchoring methods are adopted, and mechanical analysis of different schemes
is carried out by means of finite element software. By comparing the displacement of structural
members and the stability of the whole structure, the optimal Anchorage Scheme is determined. It
provides guidance for the selection of anchoring schemes of similar projects in the future, and ensures
the safety of construction.

2. Engineering Overview
The floating bridge has a total length of 1441 meters and a width of 6 meters. The Floating Bridge
has three leisure platforms, each with an area of 356 square meters. The total area of the floating
bridge with platforms is 9714 square meters. The main anchor material is steel structure concrete
anchor block, each anchor block weighs 80Kg, each anchor block has 4 anchor blocks (weight 320Kg).
After the anchor block is dropped into the water, it is connected and fixed by 12mm stainless steel
wire anchor rope and the connecting earrings on the side of the Pontoon Buoy. The floating bridge
can be adjusted freely according to the water level under different water level. It does not need manual
operation and is always fixed smoothly in the designated water area. The main structure of the
Pontoon is assembled by Pontoon, pontoon is assembled in a modular way, and diameter12mm
Channel Steel Keel steel frame is laid above the pontoon, the 22mm thick high-strength co-extruded
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wood floor of Heyue 2nd generation is laid over the steel frame. The floating bridge is connected
with the quayside by aluminum structure movable approach bridge. Both sides of the floating bridge
aisle are equipped with aluminum alloy protective railings. The floating bridge illustration is shown
in Figure 1.

Figure 1. Renderings of floating bridge

3. Selection of Anchorage Scheme
3.1 Cross Anchorage
The Pontoon is used to transport the concrete to the designated anchorage point, the anchor ship
travels to the Anchorage Point, and then the precast reinforced concrete anchor blocks are thrown to
the two sides of the floating bridge, the depth of which is 150 mm. After the anchor block group has
sunk to the bottom, the steel wire anchor rope is diagonally crossed, and the steel wire rope is threaded
through the bamboo pole from the bottom of the pontoon to the other side of the Pontoon. The
underwater anchor bar is connected with the 12mm diameter stainless steel wire rope and fixed on
the side fixed earrings of the pontoon. The conventional proportion of the Pontoon cross-anchored
under water is 1:3, I. E. The water depth is 1m. As shown in Figure 2.

Figure 2. Cross anchorage
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3.2 Ipsilateral Anchorage
The floating bridge is anchored underwater by the same side, that is, the wire rope is anchored in the
same direction, as shown in Figure 3.

Figure 3. Ipsilateral anchorage

4. Establishment of Finite Element Model
4.1 Model Building
The length of Pontoon is 6000mm, and the Pontoon and the steel frame plank are taken as a whole
analysis to simplify the figure.
4.2 Load Selection
According to the actual load on the floating bridge in the normal use stage, the composite modulus
of elasticity of the standard section is selected:E=617.373Mpa, Composite Density: ρ=51.7281Kg/m2,
Handrail load: F=0.34KN/m, Pedestrian load: F=1.5KN/m2, Lateral pressure: Fmax =2.4KN/m2,
Buoyancy Force: (Draught depth: 200mm-400mm), F200 m =1.6KN/m2, F400 mm =3.2KN/m2.
The stress model is simplified as shown in Figure 4:

Figure 4. Simplified load model
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5. Comparison of Numerical Simulation Analysis of Two Schemes
5.1 Comparative Analysis of Displacement

(a)Cross anchorage
(b) ipsilateral anchorage
Figure 5. Comparison of displacement in DXYZ direction

(a)Cross anchorage
(b)ipsilateral anchorage
Figure 6. Comparison of displacements in the DY direction (vertical horizontal plane)

(a)Cross anchorage
(b)ipsilateral anchorage
Figure 7. DZ Direction (parallel horizontal plane) displacement contrast
Through the comparison and analysis of the displacement and deformation of the two anchorage
modes of Figure 5, Figure 6 and Figure 7, it can be seen that the maximum displacement of the cross
anchorage is slightly less than that of the same side Anchorage, and the difference is 1.43 mm. The
vertical horizontal displacement in DY direction is 16.31 mm for the Cross Anchorage, 15.91 mm for
the ipsilateral anchorage, but the difference is only 0.4 mm and not much. The Cross Anchorage is
slightly larger than the ipsilateral anchorage because of the combination of two forces, if the angles
are the same, they combine almost the same vertical and vertical forces. Compared with the horizontal
plane[4,5], the maximum displacement of the cross anchorage is 5.97 mm, the maximum
displacement of the same side is 11.72 mm, the displacement of the Cross Anchorage is smaller than
that of the same side, and the difference is 5.75 mm.
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5.2 Stability Analysis
The problem of stability analysis can be reduced to the problem of solving the Linear stability of
elastic structures under certain boundary conditions in accordance with the theory of elastic stability,
the mechanical meaning of the critical load factor is that the stability of the structure is not destroyed
when the load is less than times of the current load. In order to ensure the safety of the structure, it is
usually required to be >1 in Engineering.
Table1. Buckling analysis of Cross Anchorage
Analysis type

Mode order

Buckling factor

Mode

1

21.315760

Mode

2

42.522772

Mode

3

52.736087

Mode

4

60.754738

Mode

5

77.362328

Mode

6

79.786620

Table 2. Buckling analysis of ipsilateral anchorage
Analysis type

Mode order

Buckling factor

Mode

1

11.202231

Mode

2

21.049397

Mode

3

26.235730

Mode

4

30.052092

Mode

5

38.598501

Mode

6

40.239041

As can be seen from Table 1 and 2, the buckling factor means that the structure will be destroyed
when the external load reaches the multiple indicated by the present buckling factor, so the bigger the
buckling factor, the better, from the table, it can be seen that the buckling factor of the cross anchorage
is larger than that of the same side, so the cross anchorage is the best choice.
Therefore, it is reasonable and safe to choose the cross-anchorage scheme based on above analysis.

6. Conclusion
It is the key to ensure the stability of the floating bridge in the construction process. Through the
comparative analysis of the cross-anchoring and the same-side anchoring, it is found that the crossanchoring makes the force of the floating bridge balanced, thus controlling the large swing of the
floating bridge when the water level changes, to ensure the stability of the Pontoon, reduce the large
swing caused by the Pontoon connection damage, to ensure the late maintenance costs and overall
effect. At the same time, other similar floating bridge and other water stability engineering
construction can refer to this stability analysis method.
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